During the operation of aviation equipment, is carried out a set of works concerning the support and renewal of its serviceability and efficient condition, if necessary and possible. These tasks are solved with the help of information systems during aviation equipment maintenance. If necessary and possible, during the aviation equipment operation, is carried out a work package concerning the support and renewal, of its operative and serviceable condition. These tasks are solved with the help of IT solutions during the aviation equipment maintenance. Aircraft maintenance is an important component of the aviation system which ensures the functioning of aviation throughout the world. Insofar as the air traffic performance grows, and the tough requirements for maintaining the schedule of commercial flights necessitate the need to increase the intensity of aircraft usage. Also is continued the toughening of requirements for the timeliness of maintenance. K e ywor d s : information systems aviation equipment maintenance.
Introduction
The quality of maintenance as a reliability factor of aviation equipment operation. Maintenance is a work package (set of operations) which is carried out on aviation equipment during preflight and post flight preparation, storage and transportation in order to maintain its serviceability and operability. Maintenance products are not any new products but performed tasks as foreseen in the production assignment.
Maintenance quality reflects the labor quality of engineering and technical personnel of aircraft maintenance facility [1] . The first-priority target of the quality system is to provide a maintenance organization with guaranteed opportunity to produce foolproof products.
In order to estimate the completeness of the scope and work performance technology compliance provided by the performers and which are foreseen by the maintenance tasks, and also to compare the results of the various operators and staff members work with the established standards necessary for justification of procedures which are targeted at quality improvement and efficiency assessment are introduced maintenance quality indicators.
The quality of maintenance is provided by technological equipment, and the organization of the process using IT systems, which must comply with the Rules approved by the competent maintenance organizations [2] .
Thereafter, verification of tools and equipment requires from the organization an approved procedure for regular inspections and maintenance. It also requires an accurate marking system of all tools and equipment that were added to a database in the form of information stating when should be carried out the next inspection, maintenance or calibration, and whether the tool and equipment are unserviceable for any reason, if this is not obvious.
Periodic inspections, maintenance or calibration must comply with the manufacturer's instructions. With this background, it is officially stated that the standard defines the following rules for establishment of a state institutions and have a legal force and are applied in the air transport field [3] . The quality of the operator's work is assessed by the degree of compliance with the task assigned to each completed work and the requirements of the operational documentation. Incomplete performance of the task (scope of work), troubleshooting failure in case of defect, performance of work with a violation of technology is considered to be a faulty production.
The insufficiency of maintenance is also evidenced by failures and malfunctions detected in flight, which are recorded by the on-board monitoring systems, and if they were the result of maintenance violations.
The main groups of factors that have an exert decisive influence on the quality of maintenance personnel work are shown in Fig. 1 [4] .
At the present time, a number of methods and models have been developed. These methods and models describe the maintenance processes, in particular, on the basis of semi-Markov processes with a finite set of states [5] , the generalized structured method [6] , the use of game theory [7] , the construction and analysis of cause-effect trees [8] , situations assessment tree graphs [9] .
However, all existing methods and indicators for assessing the maintenance quality, taking into account the activities of the maintenance personnel, are directly connected with the assessment of the aircraft reliability in flight, depending on the quality of maintenance operations or with the assessment of the aircraft maintenance quality, taking into account possible operator errors.
In a reference book [10] , the investigation of the aircraft reliability is confined to the consideration of the aircraft reliability, taking into account the activities of the maintenance personnel.
If we assume that the probability of simultaneous occurrence of two or more errors is negligible and that each error can be almost instantly compensated with probability Р ec , then the probability of aircraft failurefree operation during the time [t 1 , t 1 + t] will be determined by expression: 1 + t) . The evaluation of the aircraft maintenance quality, taking into account the significance of the possible consequences of operator errors, was considered in collection of research papers [11] . In the conditions of the airlines, the quality management system of maintenance for assessing the quality of the operators' work, is used a generalized quality factor o g К [12] . It is defined by summing-up base coefficient, and coefficients of its increase K i and decrease K d [12] :
where А -base coefficient (А=100); п i , п j -incidents count according to top performance and violations. With reference to the foregoing, it can be concluded that all known and partially considered, in the performance, maintenance quality indicators cannot act as a reliable estimate of carried out maintenance and, therefore, to ensure reliability in operation. Special attention is paid to this factor when analyzing the maintenance of the trainer aircraft fleet, where, as such, efficiency is transformed into other equipment usage assessments with unchanged requirements for reliability.
Factors affecting the efficiency of aircraft usage in civil aviation
It is known that one of the ways to increase the efficiency of aircraft usage is to reduce all types of downtime. A key factor is the introduction of IT technologies at all stages of the aircraft life cycle.
Since the number of serviceable, ready-to-fly aircraft is characterized by the serviceability indicator К ser , which is the ratio of the time during which the aircraft is in serviceable condition to the annual worktime fund (as %):
The values of the aircraft serviceability coefficients vary depending on the aircraft type. The more aircraft maintenance and repair downtime (Т т ), the smaller the К ser , and consequently the less the annual flying rate.
The aircraft maintenance and repair downtime is determined by such factors as the aircraft equipment reliability, operational and repair technology, the level of mechanization and production processes automation, applied information complexes for maintenance and repair, the development of production technology, the ergonomics of aircraft and their airborne equipment as maintenance and repair objects, etc.
Improvement of these factors contributes to the further development of production.
An analysis of the available data shows that with the increasing complexity of the aircraft design and airborne equipment, there also increase losses, due to their down time. The increase of aircraft downtime costs forces to carry out a research related to the increase of their usage efficiency [13, 14] .
In Fig. 2 Factors affecting the efficiency of aircraft usage are shown. To increase the aircraft annual flying rate and, consequently, the efficiency of their usage, it is necessary: -improve reliability, ergonomics, aircraft maintenance and repair efficiency and their onboard equipment, manage their life time, reduce the amount of maintenance and repair works, from a perspective of aviation ergonomics; -implement more advanced methods and strategies for maintenance and repair;
-to mechanize and automate production processes, to make wider use of mobile integrated information and maintenance systems that would correspond to the principles of human-centered automation; -to improve the maintenance and repair organization patterns, the recruitment and staffing of maintenance work crew of aircraft, production facilities and maintenance personnel employment terms;
-increase the usage of night time; -avoid night aircraft downtime at intermediate and terminal airports by rational scheduling; -usage of automatic landing approach, which allows to fly in any meteorological conditions.
Conclusions
Among abovementioned factors and costs, an important place is occupied by the problems of aircraft maintenance. So the specific weight of the costs for aircraft maintenance is 17% of the total cost of their operation. A major part in improving the efficiency of aircraft usage is currently played by the improvement, automation of maintenance systems, and the training systems for aircraft maintenance operators, which are achieved through the implementation of IT technologies in the maintenance and repair system. 
